Two chromium complexes were prepared by using chromium trioxide (CrO3) and salicylic acid. Complexes [Cr (C7H5O3) (OH)2 (H2O)3] 2H2O and [Cr (C7H5O3)2 (OH) (H2O)3] H2O were prepared with salicylic acid. Their spectral characterization was done by using Elemental analysis (C and H), Inductively coupled plasma optical emission spectroscopy (ICP -OES), Ultraviolet-visible (UV-VIS) Spectroscopy , Fourier Transform infrared (FTIR) spectroscopy, proton Nuclear Magnetic Resonance ( 1 HNMR) spectroscopy and Fast Atomic Bombardment (FAB) Mass spectrometry, whereas Thermal decomposition was investigated by Differential scanning calorimetric (DSC). Kinetic parameters were obtained from DSC and the low value of activation energy of the exothermic change indicated lability of the complexes. The study includes kinetics, lability and energetic nature of the complexes prepared.
INTRODUCTION
Chromium (VI) is a common and important Oxidation state of the Chromium metal and the chemistry of Chromium (VI) is marked by strong covalent bond to Oxygen and halogens. These Compounds are strong Oxidants 1, 2, 3 . Chromium trioxide is a linear polymer, which is not very soluble in most of the known hydroxylic solvent but dissolves in water, acetic anhydrite, t-butyl alcohol, pyridine etc. with accompanying depolymerization. Chromium (VI) compounds irritate the skin and mucus membrane whereas chromium (III) is an essential trace metal ion in mammalian nutrition adding in the metabolism of glucose. There is no evidence for any toxic effect of Chromium (III) 4, 5 . Chromium (III) is the cheapest transition metal ion which can be used for catalysis 6 . The kinetics of chromium(III)Schiff's base and nicotinic acid complexes1, aqua(EDTA) chromium(III) complexes 7 , porphyrin and Cr(EDTA)(H2O) complexes 8 and chromium (III) ethylenediamine-N,N'-diacetic acid complexes 9 were studied. Chromium (III) complexes are generally inert to the ligand substitution reactions 10 but reactions can be rapid under certain circumstances. Increased liability due to the presence of OH reported for Chromium (III) 11, 12 . Lower enthalpy of activation for complexation reaction (92KJ mol -1 ) and large negative value of ∆S(-175JK -1 mol -1 ) suggest the more pronounced participation of incoming ligand in the transition state and confirm the transformation of the outer sphere complex into inner sphere complex 9 . Thus it was thought of interesting to prepare and characterize some complexes by using CrO3 and salicylic acid. The spectral, Thermal behavior and Kinetics of these complexes have also been investigated and the results are discussed in this paper.
EXPERIMENTAL Materials
Salicylic acid, Chromic acid CrO3 and ethyl alcohol were used as received. 
Preparation of Complexes

UV-VIS Spectrophotometry
Fast Atomic Bombardment (FAB) Mass Spectroscopy
The FAB spectra were recorded on Jeol SX-102 (FAB) mass spectrometer instruments at Sophisticated Analytical Instrument Facility (SAIF), Central Drug Research Institute, Lucknow, India.
Differential Scanning Calorimetry (DSC)
DSC of chromium complexes was carried out on the Perkin Elmer's DSC-7 at Department of Applied Chemistry, Indian School of Mines , Dhanbad, India. In each case the following methods were used: Sample pan: Aluminium (perforated); Scan rate: 50 ˚C/Min; Start temperature: 50˚C End temperature: 450 ˚C; Purge gas: Nitrogen (at the rate of 20ml/min at the exits) The following Perkin Elmer's DSC software was used for the purpose: Standard (Version 2.1 and 3.1); Kinetics (3.1); Auto mode (3.1); The DSC was calibrated using indium and zinc as standard.
RESULTS AND DISCUSSION
The Physical and analytical parameters of Cr/H2Sal complexes are summarized in Table-2 and are in agreement with the proposed molecular formula for the complexes. 
UV-VIS Spectrometry Studies
The UV-VIS spectra of chromium complexes in DMSO are shown in Table-3 gives consolidated values of the peaks (along with absorbance) of these spectra. 13 . In the complex Cr/ salicylic acid solutions (Cr/H2sal) the bands observed at 442 and 553 nm of chromium in aqueous solution are characteristic of oligomeric species, probably the dimer complexes. The FTIR spectra of complexes Cr/H2Sal 1 and Cr/H2Sal 2 are shown in Figs.-1 and 2 respectively. The FTIR was taken in auto mode and peak assignments are given in Table 4 . FTIR spectra of complexes formed indicated the presence of coordinated water molecules and orthodisubstitution in the complexes. The disappearance of the absorption bands of the salicylic acid due to O-H of the carboxyl group in the range 3240-2594 cm -1 , indicated deprotonation of the acidic group of the ligands and appearance of new bands in the region 600-700 cm -1 in the spectra of the complexes were attributed to ν (Cr-0). Thus FTIR results suggested coordination of oxygen atom to the metal ion and indicated the formation of new complex 15 . The 1 HNMR spectra of complexes were recorded on Bruker DRX-300 instruments in DMSO using TMS as an internal standard. The proton resonance spectral ( 1 HNMR) data of Cr/H2Sal complexes are shown in Table-5 . The FAB Mass spectra, recorded on Jeol SX -102 (FAB) Mass spectrometer instruments, of complexes Cr/H2Sal and their expected fragmentation species, are given in Table 6 The kinetic parameters: enthalpy (∆H), activation energy (Ea), lnK0, the order of reaction (n) and a peak temperature of the Cr/ Salicylic acid complexes were determined from DSC thermogram. Generally, second step decomposition was noticed to be an exothermic process and heat flow takes place at 167.36, 309.71, 307.25, 274.8, 295.75, 291.05 and 303.45ºC and showed a low value of activation energy, indicating lability of the complexes. The decomposition follows the first order of reaction. The complexes showed an endothermic peak between 84.9 to 162.55ºC for dehydration process 18 . The final step change of Cr/H2sal complexes (monomeric, dimeric in nature) could not be recorded as scanning was done up to 450 ºC.
CONCLUSION
Two chromium complexes were prepared by using chromium trioxide (CrO3) and salicylic acid. Complexes [Cr (C7H5O3) (OH)2 (H2O)3] 2H2O and [Cr (C7H5O3)2 (OH) (H2O)3] H2O were prepared with salicylic acid. The low value of activation energy of the exothermic change indicated the lability of the complexes. Thus the kinetics and lability of the complexes could be predicted from the DSC.
